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f : V → D
»X´4¸»
α
®;À±ÁS¬
σ(α) = α
»X´4¸
e(u, v) = αu
f(u)uσ(f(v))
ÄIµZ¼»X¯±¯
u, v ∈ V
Ù
u 6= v
É!ÊuÁ/ÀÂ¿K­]»Z¿Ç0Áµ0¿­(­;ÁS¬ﬀ»XÁ
(V, e)
ÀÂ¿
σ
²E¿SÇ¶¶ﬃ­°ÁS¼SÀÂ½¿SÀ±´4½(­
σ(0˙) = 0˙
»X´4¸
ÁS¬R¹4¿
σ
ÀÂ¿»~ÀÂ¿µZ¶ﬃµZ¼S¾º¬ºÀÂ¿S¶ ÄIµZ¼
(D,u)
ÉAM­°Á
{X,Y }
Ð­»ÐºÀ±¾ﬀ»X¼SÁSÀ±ÁSÀÂµZ´pµXÄ
V
ÉAM­°Á
Xa = {v ∈ X : a = f(v)}
»X´4¸
Ya = {v ∈ Y : a = αuσ(f(v))}
Éô4µZ¼K»X¯±¯
u ∈ Xa
»X´4¸
b ∈ Yb
Ù
aub = f(u)uαuσ(f(v)) = e(u, v)
Ù
ÁS¬R¹4¿
{X,Y }
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»ﬃò²
Ü
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a, b, c, d ∈ V
Ù
e(c, d) = e(c, b) u e(a, d)−˙e(a, b)
É
ﬁ  
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(V, e)
ÀÂ¿¸º­°Å@­°´4­°¼»XÁ­(¸Ù
{{a, c},−}
ÀÂ¿»Qò²
Ü
µZÀ±´MÉîÇ 
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a, b, c ∈ V 
e(a, b) u e(b, c) u e(c, a) = e(b, a) u e(c, b) u e(a, c).
ﬁ  
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d ∈ V \ {a, b, c}
É
ð
¾º¾º¯±ÇÀ±´ºÅ 8¯{»XÀ±¶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
e(d, a)−˙e(d, b) = e(c, a)−˙e(c, b)
e(d, b)−˙e(d, c) = e(a, b)−˙e(a, c)
e(d, c)−˙e(d, a) = e(b, c)−˙e(b, a).
«¬R¹4¿
e(a, b) u e(b, c) u e(c, a) = e(b, a) u e(c, b) u e(a, c)
= σ(e(a, b)) u σ(e(b, c)) u σ(e(c, a)).
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 |V | = 4
ÉàÉ ¯6É µºÉ Å
V = {a, b, c, d}
É M­°Á

α = e(a, b) u e(b, c) u e(c, a)
f(a) = −˙e(b, c)
f(b) = −˙e(a, c)
f(c) = −˙e(b, a)−˙e(a, c) u e(c, a)
f(d) = e(d, a) u e(c, b)−˙α
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σ(α) = α
É!àá­rÅ@­°Á

f(a) u σ(f(b)) u α = −˙e(b, c)−˙e(c, a) u e(a, b) u e(b, c) u e(c, a)
= e(a, b)
f(a) u σ(f(c)) u α = −˙e(b, c)−˙e(a, b)−˙e(c, a) u e(a, c) u e(a, b) u e(b, c) u e(c, a)
= e(a, c)
f(b) u σ(f(c)) u α = −˙e(a, c)−˙e(a, b)−˙e(c, a) u e(a, c) u e(a, b) u e(b, c) u e(c, a)
= e(b, c)
f(a) u σ(f(d)) u α = −˙e(b, c) u e(a, d) u e(b, c)−˙α u α
= e(a, d)
f(b) u σ(f(d)) u α = −˙e(a, c) u e(a, d) u e(b, c)−˙α u α
= e(b, d)
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f(c) u σ(f(d)) u α = −˙e(b, a)−˙e(a, c) u e(c, a) u e(a, d) u e(b, c)−˙α u α
= e(a, d) u e(c, b)−˙e(a, b)
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= e(c, d)
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v ∈ V
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(V \ {v}, e)
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f ′ : V \ {v} → D
»X´4¸È»X´
α ∈ D
¿S¹4½¬ÈÁS¬ﬀ»XÁ;ÄâµZ¼»X¯±¯
u, v ∈ V \ {v}
Ù
e(u, v) = f ′(u) u σ(f ′(v)) u α
É:M­°Á
u 6= v
Ù »X´4¸¯Â­°Á
f
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f(w) = f ′(w)
ÀOÄ
x ∈ V \ {v}
»X´4¸
f(v) = e(v, u)−˙σ(f ′(u))−˙α
É
f(u) u σ(f(v)) u α = f ′(u) u e(u, v)−˙σ(σ(f ′(u)))−˙α u α
= e(u, v)
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w ∈ V \ {u, v}
»X´4¸
x ∈ V \ {u, v, w}
É
f(w) u σ(f(v)) u α = f ′(w) u e(u, v)−˙σ(σ(f ′(u)))−˙α u α
= f ′(w)−˙f ′(u) u e(u, x) u e(w, v)−˙e(w, x)
ÓGÐRÇ  8¯{»XÀ±¶ Ø
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= e(w, v) u f ′(w)−˙f ′(u) u f ′(u) u σ(f ′(x)) u α−˙f ′(w)−˙σ(f ′(x))−˙α
= e(w, v).
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(G = (V, e), u, v)
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G = (V, e)
»X´4¸
u, v ∈ V
Ù
u 6= v
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{X,Y }
µXÄ
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u ∈ X
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v ∈ Y
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f1(u) := 0˙
f2(v) := e(u, v)
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w ∈ V \ {u, v}
f1(w) := e(w, v)−˙e(u, v)
f2(w) := e(u,w)
Ef := {(w, t) : w, t ∈ V \ {u, v}
»X´4¸
f1(w) u f2(t) 6= e(w, t)}
Gf := (V \ {u, v}, Ef )
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G = (V, e)
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|P| = 1
 \& ('
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({G}, ∅)
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A,B ∈ P
Ù
a ∈ A
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b ∈ B
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P := {A ∪B} ∪ (P \ {A,B})
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(x, y, α)
P1 := {P ∈ P : P ⊆ X}
P2 := {P ∈ P : P ⊆ Y }
(D1,M1) :=
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P := {{v} : v ∈ V }
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H ∈ D
3
H
¬ﬀ»Z¿­çº»Z½°ÁS¯±Ç
3
ê@­°¼SÁSÀÂ½(­(¿
 \& ('
¶»X¼S³
H
»X´4¸  Ù4»X´4¸¿­°Á»X´È»X¼SÐºÀ±ÁS¼»X¼SÇ¯±À±´4­]»X¼µZ¼¸º­°¼SÀ±´ºÅﬃÄIµZ¼
H
*3, "%$$
(x, y, α) ∈ M
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H1 ∈ D
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(D,M) := (D \ {H1,H2} ∪ {H},M \ {(x, y, α)}))
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